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TESSERA 3,0-078 

A 

CROSS MfeRENCE TO RELATED APPUCATIONS 

Tl.e present application claims benefit of United States Provisional 
Application No. 60/007,128, filed October 31. 1995. 
FIELD OF THE INVENTION 

The present invention relates to semiconductor chip packaging. More 
particularly, the present invention relates to an improved compliant 
semiconductor package structure and methods for making the same. 
BACKGROUND OF THE INVENTION 

Complex microelectronic devices such as modem semiconductor chips 
require numerous connections to other electronic components. For example, 
a complex microprocessor chip may require many hundreds of connections to 
external devices. 

Semiconductor chips commonly have been competed to electrical 
traces on mounting substrates by one of three methods: wire bonding, tape 
automated bonding, and flip-chip bonding. In wire bonding, the chip .s 
positioned on a substrate with a bottom or back surface of the chip abutting 
fte substrate and with the contact-bearing front or top surface of the ch,p 
facing upwardly, away from the substrate. Individual gold or aluminum 
wires are connected between the contacts on the chip and pads on the 
substrate. In tape automated bonding a flexible dielectric tape with a 
« prefabricated array of leads thereon is positioned over the chip and substrate 
and d.e individual leads are bonded to ti.e contacts on the chip and to pada on 
fl,e substrate. In both wire bonding and com^entional tape automated 
bonding, the pads on the substrate are arranged outside of U« area covered by 
d,e chip, so that the wires or leads fan out from the chip to the surrounding 
,0 pads. The area covered by the subassembly as a whole is considerably larger 
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A hv the chip This mates the entire assembly 
than the area covered by the cnip. 

• WK. Because the speed with which 
substantiaUy larger than it otherwise would be. Because* pe 

a microele^nic assembly can operate is inversely related to its s^. 
presents a serious drawback. Moreover, the wire bonding and .ape 
utomated bonding approaches are generally most worlcable witii chips hav. 
contacts disposed in rows extending along ti» periphery of .he c ip. ^ 
generally do no. lend .hemselves .0 use with chips having contacts disposed m 
! s^calL area array, i.e.. a grid-lite pattern covering all or a substantial 
portion of flie chip front surface. 

in tiie flip-chip mounting technique, the contact bearing surface of the 
chip faces towards tiie substia.e. Each con.ct on the chip is joined by a 
.„,aer bond to .he corresponding pad on the substrate, as by positioning 
.Older balls on the substia. or chip. Juxtaposing the chip with tiie subslra. in 
the front-face-down orientation and momenurily melting or reflowing tiie 
.o.aer. The fU,.chip «chni,ue yields a compac. assembly, which occupies 
area of the substrate no larger tiian tiie area of the chip itself. However, 
flip-chip assembUes suffer f^m significant problems witii tiierm^ stiess 
■L solder bonds bcween .he chip contacts and substraU= are substantially 
ri^a. Changes in tiie si. of .he chip and of tiie substiate due ,0 tiierm^d 
„ expansion and contraction in service create substantial stresses in tiiese ngid 
honds, which in turn can lead to fatigue failure of the bonds. Mo-e. i U 
difflcul. .0 .es. tiie chip before attaching it to tiie substiate. and hence diffic^. 

particularly where tiie assembly includes numerous chips. 

Numerous atiempts have been made to solve tiie foregoing problem. 
U^ful solutions are disclose in commonly assigned United States Patems 
5 148 265 and 5.148,266. Preferred embodiments of die structiires disclosed 
these patents incorpora« flexible, shee.-lite smictiires referred to as 
■intenK^ers" or "chip carriers". The preferred chip carriers have a plurality 




—er is disposal on *e fron. or conuc. beanng surface of *e ch,p «at 
inlerposer is a P Kminals are then 

fte terminals feeing upwardly, away from the chip. 

eonneeted to the eontaots of the chip. Most preferably, thts connecu™. ts 
Ide hy bonding prefabricated leads on the interposer . d.e ch. cont^. 
using a tool engaged with the lead. The completed assembly . .h» 
onLted to a substrate, as by bonding the terminals of U.e chip oa^. o ^ 

flexible, the terminals on the chip earner can move relanve to 

. • -tresses on the bonds between the leads 

„ the chip without imposmg stgmficant stresses on th 

and the chip, or on the bonds between the terminals and the substrate, Th^. 
t assemi can com^nsate for therm, effects. Moreover the assembly 
- -most preferably includes a compliant layer disposed between the te,™n.s on 
Z CMP carrier and the face of the chip itself as. for example, an elastomenc 
. ! e incorporated in the chip carrier and disposed between the dtelectnc 
Of th! Chip carrier and the Chip. Such a compliant strucmre ..- 
..placement of the individual terminals independenUy towatds the chtp. T^. 
pelits effecave engagement between the subassembly and a test fixture^ 
Ls. a fixture incorporating numerous electrical conUcts can be eng=^^ 
^..h all of the terminals in the subassembly despite minor vanabons tn^. 
.eight of the terminals. The subassembly can be tested before ,t .s bon^^ .» 

substrate so as to provide a tested, .mown, good part to the substra. 
assembly operation. This in turn provides very substanUa, economtc and 

quality advantages. f.,^u^r 
„ commonly owned united states patent 5.455.390 describes a fu.*. 

improvement. Components according to preferred embodiments of d-e 390 
patent use a flexible, dielectric top sheet having top and bonom surf^s A 
plurality of termimds are mounted on the top sheet. A support layer . 
aisposi underneath the top sheet. d.e support layer having a bottom surface 
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„„.o.e from U,e »p sheet. A plurality of eleCricaUy co^luctive. elongate, 
leads are connected to ti,e tennin^s on .he top sheet and exte^i generally stde 
by side downwardly from the terminals through the support layer. Each .e«i 
has a lower end at the bottom surface of the support layer. The lower ends of 
, the leads have conductive bonding materials as, for example, eutectic bondtng 
„,etals. The support layer surrounds and supports the leads. 

Components of this type can be contacted to microelectronic elements 
such as semiconductor chips or wafers by juxtaposing *e bottom surface of 
the support layer with the conuct-bearing surface of the chip so as to bnng 
,„ the lower ends of the leads into engagement with the conuicts on tite chtp, and 
then subjecting tite assembly to elevated temperature and pressure conditions. 

All of the lower ends of the leads bond to .he contacts on the chip 
substantially simultaneously. The bonded leads conned fl.e terminals of *e 
.op sheet with the conti.cts on the Chip. The support layer desirably is eititer 
,5 formed from a relatively low-modulus, compUant material, or else is removed 
and replaced after the lead bonding step witi. such a compliant material. In 
the finished assembly, tite terminals desirably at. movable with respect to the 
chip to permit testing and to compensate for Uiermal effect. However. ti.e 
components and methods of tite '390 patent provide further adv.nu.ges. 
.„ including U.e abili.y .o malce all of U,e bonds .o ti.e chip or oti.er componen. 
in a single lamination-like process step. The components and meti.ods of ti.e 
•390 application are especially advantageous when used with chips or oti.er 
microelectronic elements having contacts disposed in an area array. 

Despite the positive results of the aforementioned commonly owned 
25 inventions, still further improvements would be desirable. 
SUMMARY OF THE INVENTION 

The present invention contemplates a method of creating a comptan. 
semiconductor chip package assembly and fl.e semiconductor chip package 
assembly created therefrom. 



I„ fte fabrication process first, a firs. dielecMc protective layer is 
provided on a conUC bearing surface of a semiconductor chip. "Hte 
semiconductor chip has a central region bounded by the chip contacts ^ a 
set of apertures. The apertures in tite dielectric prot«=tive layer are provded 
such that the chip contacts are exposed. This first dielectric protective layer 
r^y actually be the silicon dio«de passivation layer of the semiconductor 

chip. /• M- ^ 

second, a compliant layer, preferably consisting of sUtcone, 

flexibUi^d epoxy, a thermosetting polymer or polyimide is provided atop U,e 

first dielectric protective layer is provided »iti.in fl.e cential region. The 

compliant layer is formed such that it has a substantially flat top surface and 

eages that gradually slope down to tite top surface of the firs, dielecmc 

protective layer. The sloping edges of fl.e compliant layer may be 

manufacured .0 have a firs, transition region near the top surface of the 

. compUant layer and a seco,^ — „ region near tite bottom surf.ce of the 

. compUant layer such that boti, the first transition region and the second 

transition region have a radius of curvature. 

Finally, bond ribbons are selectively electroplated atop both the firs. 

dielecric pn^tective layer and the compliant layer such that each bond ribbon 

.0 elecuically connects each chip contact to a respective terminal position on tite 

compliant layer. The terminal positions are tite conductive elements that 

connect the finished assembly .o a separate subs.ra.e, e.g. a printed ctrcutt 

board, ^ 

The method described above may fi.rfl,er include the step of provdtng 

„ for a second dielectric protective layer atop the bond ribbons and the 

compliant layer after the bond ribbon electroplating step is performed. Ttas 

optional second dielectric proteCive layer is fabricated with a set of apertures 

that expose flie underlying terminal positions on the compliant layer. 


AddidonaUy. U.e method described above may furiher include U-e 
opUonal S.P of providing for a„ encapsulan. layer above .he ""na "b^- 
L opUona. S.P . performed. U is performed after *e s.p of se« 
electrllaans «.e bond ribbons. I.i.e *e firs, dielec^c layer. ^ 
encaps^an. layer is fabricated .10, a se. of aper^res so *a. U,e .^nn. 
posiHons are exposed. I.e encapsulan, layer ma^rial cons,s« preferably o 
dU.er a curable liquid, such as silicone, a flexibili^d epoxy or a gel. Thrs 
opUonal s.p may also be ^rformed i»s. prior .o fl.e opUonal s.p of 
providing for a second dielectric protective layer. , . ,. „f 

-n,e meth«. above can be applied simultaneously to a multtphcty of 
undiced semiconductor chips on a .afer or an array of diced sen,iconduct„r 
. chips arranged in an ar.y to form a corresponding multiplicity of comphan. 
semiconductor chip packages. 

-n,e presem invention also claims the structure of a unique comphant 
. semiconductor chip package having fan-in type leads. The c„,npU»,t 
semiconductor chip package is com^^sed of (1) a semiconductor chtp havtng 
a pluraUty of peripheral bonding pads on a face surface titereof and a ce„^ 
^^on bound by ti,e peripheral bonding pads; (2) a first dielectnc pro^c^v 
la^er having a first surface, a second surface and apertures, wherem the first 
.„ surface of the first diele^c layer is joined to the face st^ace of ti.e 
semiconductor chip and the peripheral bonding pads are exposed through the 
apertures; (3, a compliant layer having a top surface and a bottom surface 
wherein the bottom surface of the compliant layer is joined to tite s^nd 
surface of the first dielectric layer within the central region of «.e 
„ semiconductor chip package; and (4, a plurality of electiically conductive 
bond ribbons, each bond ribbon having a first end titat electrically couples to 
a respective peripheral bonding pad of the semiconductor chip and a se«.nd 
end that joins to tt.e top surface of the compliant layer to form a package 
terminal. 
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The package .e^inals of *e comple^d package are configured in an 
*at has an area .mailer a«n *e area bound by *e peripheral bond.ng 
pads on 0. face of *e semiconductor chip. In oU,er words. «.e package has 
fan-in leads *a. permit minimization of the overall package s-ze. 

For inc^ased reUabUity, the compliant layer has sloped peripheral 

edges so that the overlying bond ribbons are curved rather than kinked. 

The compliam semiconductor chip package may also have a comphant 
Uyer characterized by an array of bumped protrusions. The bumi«. 
protrusions support the overlying conductive terminal position ends of ttte 
,„ bond ribbons and function as conductive baUs that join to a substrate thus 
forming a ball grid array type interconnection. Alternate to the bumped 
protrusions, the compliant layer may have an array of concavities that are 
useful for placement of solder balls into each concavity. This arrangement .s 
also useful for a ball grid array type interconnect. 

The fotegoing and other Ejects atxl ^.vantages of the presem 
invention will be beUer understood from the following DetaUed Description 
of a Preferred Embodiment, taken together with ttte attached figures. 

BMEF DESCRimON OF THE DRAWINGS 

Figure lA is a cross-sectional view of a semiconductor chip assembly 
at die beginning of a fabrication process. 

Figure IB is a cross-sectional view of the semiconductor chip assembly 
after a firs, step of the fabrication process, showing a deposited or lam.na.ed 

dielectric passivation layer. 

Figure IC is a cross-sectional view of tt.e semiconductor ch.p 
assembly after a second step of .he fabrication process, showing a depos..ed 
or lamina.ed complian. layer wito U,e cental region of U,e semiconductor 
chip contact-bearing surface. 
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Figure ID is a cross-sectional view of the semiconductor chip 
assembly after a third step of the fabrication process, showing a conductive 
seed layer that has been sputtered over the assembly. 

Figure IE is a cross-sectional view of the semiconductor chip assembly 
5 after a fourth step of the fabrication process, illustrating how after a 
photolithographic step conductive bond ribbons can be formed over the 
assembly. 

Figure IF is a cross-sectional view of tiie semiconductor chip assembly 
after a fifth step of the fabrication process, showing how the assembly is 
10 coated witii a second dielectric protective layer. 

Figure 2 is a perspective view of the semiconductor chip assembly 
after the bond ribbons have been formed over tiie compliant layer but before 
the second dielectric protective layer is coated. 

Figure 3 is a plan view of a wafer having a multipUcity of 
15 semiconductor chips, illustrating how said multiplicity of semiconductor chips 
can be simultaneously packaged using the semiconductor chip assembly 
process depicted in Figures 1 A-IF. 

Figure 4 is a cross-sectional view of an alternate embodiment of tiie 
present invention, illustrating tiie use of a low modulus encapsulant material 
20 to provide ftirther support and stress relief to tiie bond ribbons. 

Figure 5A is a cross-sectional view of an alternate embodiment of the 
present invention, illustrating tiie formation of bumped protrusions in tiie 
compliant layer that raise the overlying terminals such tiiat tiie terminals form 
an array over the top surface of the compliant layer. 
25 Figure 5B is a perspective view of tiie embodiment shown in Figure 

5A. 

Figure 6A is a cross-sectional view of an alternate embodiment of tiie 
present invention, illustrating tiie formation of concave areas in tiie compliant 
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such *a. overlying «™i„als have cup-U.=e dep— usefi.. for 

accurate placement of solder balls. 

Figure 6B is a perspective view of the etnbodiment shown tn Ftgure 

6A. 

DETAILED DESCRIPnON OF A PREFERRED EMBODIMENT 

Figures lA-F illustrate a side view of the process of creattng *e 
ccntpliant chip pacl^ge of the present i— on the ^ ^ 
singU die, on the fac surfaces of ntulUple die arranged tn a coplanar arra, or 

diced into individual packaged chips or muM-chip modules. 

Figure lA shows a single semiconductor chip 100 wtth a contact 
bearing face surface 120. The contacts 110 on the face surface 120 a« 
- .^ieall, aligned in a peripheral region 112 and fUrther define a centra, regton 
„ Z therein. In Figute IB. a dielectric passivadon layer .s depostted or 
n^hered onto the face surface 120 of the chip 100. Tl-e passivaUon Uyer n«y 
simply be the Si02 P-sivation layer (not shown) —Jyfound^on the 
contact beaHng surface of semiconductor chips, or a sepat^te dielectric 
' p^sivaUon layer 130 may be used, such as an epoxy resin, a polytnude resm, 
.0 photo-imagable dielectric, etc. If the separate passivation layer 130 . us^^ 
tt,e passivadon layer 130 may be spun onto and buUt up to a planar sheet-hke 
form on the face surface 120 or a dielectric sheet may be laminate^ to the 
face surface 120 using any of a number of electronic grade adhestves 
commonly known and used by those skilled in the art. The passivaUon layer 
„ 130 covers the face surf.ce 120 of the chip 100 whUe leavng the ch.p 
contact no exposed so that a bond hbbon may be plated thereon m a later 
step as described b,elow. Typically, this will be done by deposmng or 
adhlring the passivaUon layer 130 in a conUnuous sheet on the face surface 
120 of the chip 100. A registering system, such as an automauc v.s.on 


. .t. 110 If a photo-imagable dielectric is 
used, tt.e p-ivauon layer 130 ma, ^ ^ 

- ;:r !ri ^ i » • ^ 

5 directed energy, such as Atemately, a continuous 

passivation layer 130 above .he contact^ ^ 
dielectric sheet already having set contact holes ntay 
laminated to the chip 100. ^ j^^^^ 140 is 

'"*^"'^'t?:C: :: o;.he passivation layer 130. 

'» deposited or -^^-^ ^^^^Z..^^. — 
con-puan. ay UO ^ ^^^^^^ ^^^^ 

e,e passivation lay r 130 us ng ^^^^ ^^^^^ 

» L^f the passivation layer 130 in the forn. of 

adhered to the exposed surface P ^^^^^^^ 

,3 cured compliant pads using the aforem^tio^^^^^ 

^ compliant layer 140 has a — ^^^^^ ^ ,„^ace HO o. 
^.ally has a gradual, slopmg ^^'^^^^^^^ a Une 

.,e Chip 100 and ti,e top surface 14 . 

eurvati-re from the passwation layer ! 0 ^ ^ 

„ U7 or may simply be canted at an angle su^ * * 

vertically oriented in relation to ti.e P— ^^^^ 

r «t laver 140 itself may be formed trom <x 
147. -nte comphant layer 14 ^^^^^^ „^ 

materials; ^^'^^'^^^ „s typicaUy are fabricated 

as the comphant layer 1 . 
„ from polymeric and other matenals such ^ 

polyimides and other ^ '"'='7' ^ . „„^si.e 

, . Also the mterposer may oc 
.Hermoplastic polymer. ^„,^„,, „ay consist of , or incorporate, 

— "^'"'X ie flexibility of the interposer depe^ls on the 
a foam or mesh layer. 
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! in Lure ID. W-a«y using a sputtering ope..uc„. 
T„.cal plat-ng se«i 1 y 

,.ng,, - in ... pHCoresis. .60 

' ^ 71"! t oX su^aoes of *e asse^H, and .en e,p^ and 
" T , H riLns .70 n,ay be p.a.ea .i«n define. a«.s eo 

developed such ^^„„^„^ ^ eonuou UO near a 

form conducuve paths electncally ,75 con.prising the second 

f .k. rihhons 170 to terminals 175 compnsi s 
end regron of .he nbbons ^^^^^ 

» end region of the ribbons 170. This pe ^ ^^^^ 

.^pecave vie. shown in tgu. ^ - 
ai^cUy onto .he contacts 110 and xtend 

-''P--«^°"'^^'":;:::;r: pole bo„d nbbon materials 
.00 atop - 2^^, .nd com^sites 

« include copper, gold, ^ 

.hereof, among o.hers. Since me bo ^,,^1 , 

.He chip conuct/complian. layer themselves, *e« . ^ 
p^ocess for bonding die ribbons 170 .0 die , 
other approaches such as TAB, beam lead or wirebonding. This p 
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...fican. CO. savins, beeau. specialized «.e™— ion o. .^o.c 
3ers ana *ei. bonding «»ls need not be purchased or — ^ ' 
T however *a. *^ 

:::::r:'chip con^c is — 

^Lse a phenon-enon c=dled Kiricendah. Voiding (vo.ds created a. d.e 
ZZftwon,euashavinsdifferentin.rdi«„sioncoe«icien«)n.aycau. 
boundary ot .„ „f 4,. ,„o metals (ribbon/contact) leading to 

voiding along the boundary of the two me ^ 

- """tlwn in Hgure IP, preferably, a dielectric layer ISO is de.si^ 
„ laminated over the top of the assembly so that only the termtnals 1 5 a« 
, l!L The dielectric layer may be com^sed of a screened, exp^ed ^d 

or laminated sheet photo resist material or may be compnse^ 
enoxv resin polyimide «sin, fluoropolymer. etc. whtch ts 

• ii,ver 130 The terminals 175 may then oe cic 

the passivation layer ^ . ^ . 

. co„nectedtoacirc„ia.edsubstrate,s„chasaprin^ jn^^^^^^ 

Typically, a solder ball or a sohd-core solder ball wiU 

Th. rfi^lectric layer 180 is thus used as a 
create this electrical connecuon. The dielectnc lay 

.older mask to ensure that the solder does no. elecmcaUy short between 
Xeent bond ribbons HO. 0.de layers and other surface con— s 

„ ^ically build up on the surface of many ty^ of -^-J^---^^ 

1- TJiaiirc IF the terminals 175 are lypicaiiy noo 

etc ) Although not shown in Figure if , me i 

With a thin layer of gold (appro.mately 0.25 0.3 microns, to 
L formation of these oxide layers. The gold layer is kept very thm so that t 
TJZ amiably affect the aforementioned solder Joint by dlssolvtng mto 
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beween fte .enninal and a oircuitized suMtraB. 

T,.e configurafion of *e above described ch.p package aUows the 
package .o n.e« decouple *e chip 100 fro. an auached cct^ 
11 (no. SH0.„,. T„-„ .old„ — - - 

*e CculUzed subs^a. a« woefully inade,ua. .o 
fte^al mismatch problem during temperat„« cycUng of the chtp. The 
!:I„aUon of the compHan. layer 140 and .He fle^ble bond ribbon, pla ed 
Lon allow the package to com.n.te for much of the TCB — 
problem by giving Umited movement of the termmals m the X V a 
directions with respect to the chip contacts 1.0 thereby m.mm.z.ng the s.,«. 
pl,^ on the solder connections themselves, without imposmg — 
Ls on the bond between the ribbons .70 and the ch,p contac. 110^ 
Further, because the comp.iant layer 140 is compressible, tt ^so has dte 
, !Lt f compensating for any terminals .75 which a« not perfectiy p.a™^ 
I resect Z its adjacent terminals when the terminals 175 are abu^ 
..ainst a!d coupled to the circuit!^ However, the top sur^« 

147 of the compliant layer 140 should be made as f.at and planar as poss.H^ 
.Hat the terminals 175 all lie in or near the same plane in oMer to — 
«.e amount of p^ssure needed to be placed on the bottom surf.ce 125 o^e 
ehip 100 to ensure that aU of the terminals/solder ba..s =ue e.ectr.cal,y 
connected to a circuitized substrate. 

AS illustrated in Figure 3. the chip package described above m relation 
.0 Figures 1 and 2 may also be provided in the form of a multipUcty o 
„ pack^^es on a waf.r incorporating a plurality of individual, und.ce^ c^ps^ .1 
of tite same design or of differing designs. As shown, an array of — ^ 
p^sivation layers 230 may be deposited or laminated onto tite fa<« sur^^ 
of tite wafer 200 leaving ti-e chip contacts 210 of the var.ous ..... ^ 
chips otposed. as described above. This a^angemen. n shown to better 
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. t_ Prpferablv however, a single 

of the individual chips within the wafer 200. The steps 

r:: ..... a... . ..^ - 

i^ividually pac^sed chips on .he face surface 220 of *e wafer 200. ^ 
Z having bond ribhons 270 which are connec^d a. one end .o 
1^^210 and ex^ndin, in to a ce„«ai .gion of «.e .specUve ch.p .n a 

. rl fashion atop a ..pecUve con,pUan. ..,e. 240 

.^inal 275 on *e .CP surface 247 of U,eccn,plian. .aye. 24a After *^ 

,<.t.^ the individual chips may be separated 
individual packages are completed, the 

Qc hv cutting the wafer IW using 
from .he wafer 200 and from one another, as by cu.nng 

lenUona. wafer seveHns or -dicing- e,uipmen. commonly .U^^ to 
, :r wafers into individual Chips, ^s procedure yieids a p.ura^.n, of 
plUed Chip subassemblies, each of which may be secured «> an 
SliL suLa.. ..n,a.,y, U-e chips may be s^-ed from *e wa^ 
200 in mulU-chip arrangement of multiples of *e same or drff^em 
o^ration. chips, ^e wafer level embCimen. shown in Pigure 3 d ^ 
sLated using apanel of individual chips spaced apar. .om one ano^ n. 
■ u , The face surfaces of tf.e individual chips would be coplanar 

:on::l-mula..hefacesurface220of.hewafer2^^ 
The chi^s above described s.ps would be performed and *e chrps would be 

separated if desired. 

In the alternate embodiment shown m Figure 4, a 

.ncapsulant material 290 may be deposi.ed around the exposed surfaces of *e 
rlribbons 170. leads prior to the s.p shown in Figure IF of deposttmg or 
Lnating the assembly wi* the dielectric layer ISO'. The encapsul^t 
material 290 may have properUes similar to those of rubber, gum or gel. 
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1^.. o. ..CO., ^ e... ^^^^^^^^^^^^ 
i,nt 190 is aoplied as a curable liquid, a fixture may 

w:Lna ^n. ..o. .0. aoes no. «ow on .P o, 

T— ns' 'o ^ "'•'^ — 

.0 *e 175., as descH^ above. A.«n.... a — 

ch as a Ca.a.0. 1818 n«nufac.red by Camalo. Systems. 1 c of 
h II, M. .a, . US. » now H,.a cncaps^a. ..o *e ^ 

, r;„<«„s on «.e enoapsulant ™..al 290 „s«.. c. h«., Infn^ en... 

r THe enoapsu.. ^90 ,v.s eac. U,e bond ..bons 17. n.0. supp^ 
fnnher spreads son,e o, «,e stress away f^n- U>e nbbons 170 *us 
> ..ger TCB n.isn,a.ch between .be cbip and a CcutU^ s„bs«.. 

riscLLe. ^fterc„.ns of.bee„caps„.a„tmtHed..ect„c.aye. 

, n,ay be deposited o. — *-.o. ^ 

In another alternate embodiment, a conouc 
^,U.n. copper, or a super plasBc or sbape „ alloy C-^^' 
Jputtered or otherwise deposited across .be entire exposed surface of *e 
cbip/passivaUon layer/con,pUan. layer (100/130/140) combinaUon, sbown 
pjl IC. ^e conducUve .atrial n.ay a.en be etcbed „s,n, .«.us.^ 
.lard pbotoUtbo^pbic «cHni,ues resu.Un, in a n,u« of 
H^ons posiUoned and confi^red n,ucb bl. U.e bond Hbbons .70 sbown n 
:Lre IB and H.ure 2. In *is en.bodin.en., as described above, a ban. 
:L sucb as a flasb p,a.ed layer of sold. n,ay firs, be p.a.ed . *e c .p 
„ . ensure con,paabili.y of *e elecrlca. connecUon be.ween .e . 

.onuc. ^ d.e bond ribbon. Ukewi.. a flasb pla.ed layer of gold n.ay U 
p.a.ed a.op .be ex^ed surf.ce of «,e — Also. «.e enure e.p.^ 
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.,..«.Uepo..a„,— ^^^^ 
Figure 5A shows a side view and Figure a pc 

*e complian, lay«r 140' has p— « 300 on Us top 
™o„s 300 may be integral wi* e.e compliant layer 140 or may be 
protrusions j ...hseauent to the formauon 

deposited or laminated onto the top surface 147 subsequent 

r „. laver 140' m protrusions 300 may be formed of 
of the compliant layer . t- . . 

Ipliant. elastomeric material, such as the materia, compnsmg *e 
, Zuan layer 140' . or may be comprised of a semi-rigid or rigtd mater..^ 
I bond ribbon terminals 175' are plated on top of the protrustons 3^ 
Telby providing raised surfaces which may be competed to a ctrcu.U«. 
Itrlte This tech.,»e allows for cont^on to such a subs^te .mg less 
solder and without the need to accurately posiaon solid-core solder balls. 
, p.,ure6AshowsasideviewandFigure6BaperspecUveJof 

.noflter embodiment, according to the present invention. In this embodtment. 
Ive areas 310 are created in the compliant layer 140. ■. The» c^^- 
^ ,10 may be create in the formation of the compUant ayer 140 or .^y 
.e created subsequent to the formaUon of the compUant layer 14^^ ^ 
,„ bond ribbon terminals 175" are plated within the concave areas 3.0 c.^ng 
20 Dono nu compliant layer 

conductive "cup-like" areas on the top surface 

140" solder or solid-core solder balls are then placed within these ^as 310 
^ .flowed to attach the paclcage to a circuit!^ substrate, as descn^ 
e„Uer. This techMque .lows for the accurate placement of sol er . so,.- 


25 

cup-like areas. 


AS these and other variauons and combinations of the features 
discussed above can be utiU^d without departing ..om the ^»nt — 
as defined by the claims, the forgoing description of tiie preferred 
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eMbodimen.. should be «ke„ by way of iUustr^tion ra*« *a„ by way of 
limitation of the invention set forth in the claims. 
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